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(57) Abstract 

An apparatus for the collection and measurement of urine 
comprising a measuring vessel (1) with a liquid outlet (1 1) connected 
to a urine bag (10) suspended from the measuring vessel (1) the li- 
quid outlet (11) comprising a valve seat (3) for a hollow axially dis- 
placeable valve body (2) which is divided into a reception chamber 
and an overflow chamber the latter of which being directly connect- 
ed to the liquid outlet (11). 
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An apparatus for the collection and measurement of body liquids. 

The present invention relates to an apparatus for the collection and 
measurement of body liquids, which apparatus comprises a measuring 
5 vessel divided into at least two measuring chambers and having at 
its upper end a liquid inlet and at its lower end a liquid outlet 
provided with a valve and a liquid collection bag connected to the 
liquid outlet and suspended from the measuring vessel. 

10 Apparatus of the kind defined above are used e.g. in hospitals for 
monitoring the urine discharge from bedridden patients and in 
particular from patients with catheters inserted into their urine 
bl adders . 



15 The catheter is connected to the liquid inlet of the measuring 
vessel and the measuring vessel and the urine bag connected thereto 
are typically suspended from the side of the patient's bed. The 
urine bag may for instance be suspended from two hooks mounted on 
carrier arms extending from the measuring vessel. When the patient 

20 is transported in his bed from one place to another or is moved into 
another bed the measuring vessel and the urine bag are normally 
positioned in an inclined position between the patient's legs. 

An apparatus as described above is known from EP patent publication 
25 No. 0,008,450. The known apparatus comprises a measuring vessel 
divided into four measuring chambers by four substantially vertical 
separating walls and an overflow chamber which is directly connected 
to the urine bag. The four measuring chambers may be selectively 
connected to the urine bag by means of a valve thus permitting 
30 selective transfer of the contents of the measuring chambers into 
the urine bag. The separating walls between said chambers are 
designed so as to permit the urine to overflow into the second 
chamber once the first is filled, and so on. 

35 if the measuring vessel is positioned in an inclined position e.g. 
in connection with the above discussed movement of a bedridden 
patient there is a risk involved in using the prior art apparatus in 
that urine may uni ntentionnally flow from one measuring chamber to 
another and optionally into the overflow chamber thus preventing 
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accurate reading of the amount of urine discharged within a certain 
period of time. 

It is the object of the present invention to avoid such unintentio- 
5 nal overflow of body liquid from one measuring chamber to another or 
to the liquid collection bag when the apparatus is placed in an 
inclined position. 

It is a further object of the invention to provide an apparatus of a 
10 simpler construction and operation than those of the known appara- 
tus. 



These objects are obtained with the apparatus according to the 
invention said apparatus being characterized in that the liquid 

15 outlet has the shape of a valve seat for a hollow valve body which 
is axially displacable within the measuring chamber, the interior of 
the valve body being divided into (a) a reception chamber connected 
to the liquid inlet and having at the lower end of the valve body at 
least one outlet opening which in the closed position of the valve 

20 body is closed by the valve seat, and which at its upper part is 
connected to the measuring vessel through at least one hole in the 
chamber wall, and (b) an overflow chamber having at its lower end a 
duct which is directly connected to the liquid outlet of the measu- 
ring vessel and which at its top end is connected to the measuring 

25 vessel via a hole in the chamber wall, the holes connecting the 
reception chamber to the measuring vessel and the measuring vessel 
to the overflow chamber being placed on the same side of the hollow 
valve body. 

30 When the hollow valve body is in its closed position the outlet 
opening of the reception chamber is closed by the valve seat as 
mentioned above and consequently the liquid introduced into the 
reception chamber gradually fills said chamber which is preferably 
provided with graduations indicating the amount of liquid contained 

35 therein. 



When the liquid levels with the hole in the chamber wall the intro- 
duction of additional liquid will cause overflow of liquid into the 
measuring vessel proper, which measuring vessel is thus gradually 
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filled. When the liquid surface in the measuring vessel has reached 
the level of the hole in the overflow chamber the introduction of 
additional liquid will cause overflow into the overflow chamber and 
through the duct being in communication with the liquid outlet into 
5 the liquid collection bag. 

When emptying the inlet chamber and the measuring vessel the valve 
body is lifted from the valve seat. This causes the liquid in the 
reception chamber to flow out through the outlet opening at the 
10 lower end of the chamber and allows the flow of liquid to pass from 
the measuring vessel to the liquid outlet and from here into the 
liquid collection bag. 

Since the holes in the above-mentioned valve body are placed on the 
15 same side of the hollow valve body the apparatus may be positioned 
in an inclined position or horizontally provided said holes face 
upwards without causing unintentional overflow of liquid from 
reception chamber to measuring vessel and overflow chamber. 

20 The upper end of the hollow valve body may be provided with a 
radially extending protrusion placed in a helical groove on the 
inside of a surrounding part of the measuring vessel. This construc- 
tion permits a controlled axial displacement of the hollow valve 
body above the valve seat by turning of the valve body. 

25 

To facilitate turning of the hollow valve body said valve body is 
preferably provided with a radially extending wing at its top end. 

According to the invention one or several protrusions touching the 
30 outside of the valve body and serving as a guide therefor may be 
located on the inside of the measuring vessel. 

In order to provide a liquid tight connection between the valve body 
and the valve seat in the closed position of the valve the valve 
35 body is preferably provided with two annular grooves for 0-rings in 
the area where the valve body is in contact with the valve seat. 



A similar annular groove with an 0-ring is preferably provided at 
the upper end of the valve body. The latter sealing arrangement 
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prevents outflow of liquid from the measuring vessel at the upper: 
end of same. 



10 



The upper end of the valve body is preferably closed by a cover and ; 
the cover preferably comprises a liquid inlet comprising a tubular 
member having an inclined end surface covered by a valve flap 
preventing back flow of liquid. Preferably the cover also comprises- 
an opening which is covered by an air permeable and liquid proof 
filter which permits an outflow of air but not of liquid as the 
reception chamber and the measuring vessel is filled with liquid and 
which permits an inflow of air when liquid is transferred to the 
collection bag. 



The invention will now be described more in detail with reference to 
15 the accompanying drawings wherein 

Figure 1 shows a front view of a preferred embodiment of the 
apparatus of the invention, 



20 



Figure 2 is a vertical sectional view of the lower part of the 
valve body shown in figure 1, 



Figure 3 is a side view of the valve body of Figure 2, 



25 



Figure 4 is a sectional view along the line III-III through 
the valve body of Figure 3, 



30 



Figure 5 is a front view of the back wall of the measuring 
vessel of the apparatus of Figure 1, 

Figure 6 shows the upper part of the valve body of Figure 1 
seen from the bottom, and 



35 



Figure 7 shows the upper part of the valve body illustrated in 
fig. 6 in sectional view. 



In the drawing 1 designates a measuring vessel in which a hollow 
valve body 2 is placed which is axially displacable by rotation and 
which at its lower end is in contact with a valve seat 3 and is 
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closed at the top with a cover 4. At opposite sides of the measuring 
vessel 1 there are provided protrusions 5 and 6 for fixing the ends 
of suspension straps (not shown). 

5 The measuring vessel 1 also comprises a pair of carrier arms 7 
ending in double hooks for insertion into holes 9 at the top end of 
a liquid collection bag 10 having a liquid inlet 11. At its lower 
end the liquid collection bag 10 is provided with a liquid outlet 12 
in which a pipe 13 is positioned provided with a valve 14. 

10 

A wing 15 is attached to the cover 4 of the valve body 2, which 
cover will be described more in detail in the following. 

As it will appear from Figures 2-4 the valve body is constructed 
15 with two chambers; a reception chamber 20 and an overflow chamber 
21. 

At its lower end the reception chamber 20 is provided with two holes 
22 ending in a valve surface 23 which contacts the valve seat 3 in 
20 its closed position thus preventing liquid outflow. At the upper end 
of the reception chamber 20 two holes 24 are provided in the wall 
separating the chamber 20 from the surrounding measuring vessel 1. 

At its lower end the overflow chamber 21 is provided with a duct 25 
25 through which said overflow chamber is in direct contact with the 
liquid outlet 12 of the measuring vessel 1. At the top end of the 
overflow chamber 21 a hole 26 is provided in the valve wall. 

Two annular-shaped grooves 27 each comprising an 0-ring (not shown) 
30 are provided on the outside of the valve body 2 at the lower end 
thereof. 

Similarly, an annular groove 28 comprising an 0-ring is provided. 

35 The outside of the valve body 2 is also provided with a projection 
29 which is inserted in a helical groove 30 formed on the inside of 
the back wall of the measuring vessel 1, cf. Figure 5. 



As will also appear from Fig. 5 the rear wall comprises two protru- 
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sions 31 serving as a guide for the lower part of the valve body 2. 

As will appear from Figures 6 and 7 the cover 4 of the hollow valve 
body is provided with two openings one being a tubular member 40 
5 ending in an inclined surface 41 covered by a rubber flap (not 
shown) permitting the introduction of liquid and preventing the back 
flow of same. A catheter tube 42 is attached (cf. Figure 1) to said 
tubular member. 

10 Next to the tubular member 40 a ventilation opening 43 is provided 
which is partially covered by support ribs 44 supporting an air 
filter (not shown) . 

The cover 4 is preferably welded onto the valve body 2. 

15 

The shown apparatus operates as follows: 

The liquid introduced through the catheter tube 42 passes down into 
the reception chamber 20 inside the valve body 2 via the tubular 

20 member 40. In its initial (closed) position the valve surface 23 of 
the valve body 2 is in contact with the valve seat 3 and consequ- 
ently no liquid is allowed to pass through the holes 22. Therefore, 
the liquid level in the reception chamber will rise and using a 
suitable measurement scale, e.g. in the form of graduation marks on 

25 the outside of the valve body 2 and a transparent construction 
material, the volume of the collected liquid at a given time may be 
read . 

When the liquid surface has reached the level of the holes 24 the 
30 introduction of additional liquid starts filling of the measuring 
vessel. The vessel 1 may also be graduated so as to allow for the 
amount of liquid contained therein to be read off at a given time. 

If additional amounts of liquid are introduced the measuring vessel 
35 1 is also filled and through the hole 26 an overflow of liquid from 
the measuring vessel 1 into the overflow chamber 23 may occur. From 
here the liquid passes via the duct 25 down through the liquid 
outlet 12 and into the liquid collection bag 10. 
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At this time or at any earlier desired time the reception chamber 20 
as well as the measuring vessel 1 may be emptied by clockwise 
rotation of the wing 15. Such rotation causes the valve body 2 to be 
rotated and because the projection 29 is located in the groove 30 
5 the valve body is lifted upwards in connection with the rotation 
thus removing the valve surface 23 from the valve seat 3. Hence it 
is rendered possible to empty the reception chamber 20 quickly 
through the holes 22 and the measuring vessel 1 through the space 
between the valve surface 23 and the valve seat 3 as the liquid 
10 flows down into the liquid collection bag 10 through the liquid 
outlet 11. 

The generation of a superatmospheric or subatmospheric pressure in 
chambers 20 and 21 as well as in the measuring chamber 1 during 
15 liquid inflow and outflow, respectively, is avoided due to an air 
flow being allowed through the filter provided in the ventilation 
opening 43. 

20 



25 



35 
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Claims 

1. An apparatus for the collection and measuring of body liquids, 
said apparatus comprising a measuring vessel divided into at least 

5 two measuring chambers and having at its top end a liquid inlet and 
at its lower end a liquid outlet provided with a valve and a liquid 
collection bag connected to the liquid outlet and suspended from the 
measuring vessel, characterized in that the liquid 
outlet has the shape of a valve seat for a hollow valve body which 

10 is axially displacable within the measuring vessel, the interior of 
the valve body being divided into (1) a reception chamber connected 
to the liquid inlet and having at the lower end of the valve body at 
least one outlet opening which in the closed position of the valve 
body is closed by the valve seat and which is at its upper part is 

15 connected to the measuring vessel through at least one hole in the 
chamber wall, and (2) an overflow chamber having at its lower end a 
duct which is directly connected to the liquid outlet of the measu- 
ring vessel and which at its top end is connected to the measuring 
vessel via a hole in the chamber wall, the holes connecting the 

20 reception chamber to the measuring vessel and the measuring vessel 
to the overflow chamber being placed on the same side of the hollow 
valve body. 

2. An apparatus according to claim 1, characterized 
25 in that the valve body has at its upper end a protrusion extending 

radially from the outside of the valve body which protrusion is 
placed in a helical groove on the inside of a surrounding part of 
the measuring vessel so as to cause an axial displacement of the 
valve body by rotation of the valve body . 

30 

3. An apparatus according to claim 2, characterized 
in that the valve body is provided with a radially extending wing at 
its upper end. 

35 4. An apparatus according to claim 1, characterized 
in that the inside of the measuring vessel comprises one or several 
protrusions which are in contact with the outside of the valve body 
and serve as a guide for same. 
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5. An apparatus according to any one of the preceding claims, 
characterized in that two annular grooves for 0-rings 
are provided in that zone of the valve body which is in contact with 
the valve seat in its closed position. 

5 

6. An apparatus according to any one of the preceding claims, 
characterized in that the valve body is closed at the 
top by a cover. 

10 7. An apparatus according to claim 6, characterized 
in that in the cover comprises a liquid inlet in the form of a 
tubular member having an inclined end surface covered by a valve 
flap. 

15 8. An apparatus according to claim 6, characterized 
in that in the cover comprises an opening which is covered by an air 
permeable and liquid tight filter. 

20 



25 



30 



35 




Fig.2 



Fig.3 
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